Abstract. The factorial structure of a self-concept scale (Autoconcepto Forma 5) was analyzed as a function of gender and the language used for its completion: Basque and Spanish. The analyses were performed sequentially starting with confirmatory factor analysis, followed by multiplegroup, multiple-indicator analysis, and mean and covariance structure analysis. The five-dimensional structure of the scale (academic, social, emotional, family-related, and physical self-concept) was supported by the progressive factorial invariance analysis. It was concluded that there was partial measurement invariance and that differences across groups were derived from the latent mean values.
Self-concept is a variable widely used by psychologists in diverse areas, such as the educational, clinical, or employment fields, given the important predictions that can be derived from it (Bragado, Hernández-Lloreda, Sánchez-Bernardos, & Urbano, 2008; Brunborg, 2008; Byrne, 1996; Garaigordobil, Pérez, & Mozaz, 2008; González-Pienda et al., 2000) . The theoretical model of self-concept most widely accepted among specialists is that proposed by Shavelson (Marsh, Byrne, & Shavelson, 1988; Shavelson, Hubner, & Stanton, 1976) , who defines it as a multidimensional construct in which four different dimensions can be distinguished: academic, emotional, social, and physical self-concept. A classic problem arising in the use of the self-concept construct involves determining whether this factorial structure is invariant with respect to variables such as gender, age, language, or culture, to mention but a few. In the present work we study the invariance of the factorial structure of the self-concept in relation to gender and language in a systematic and psychometrically novel manner.
The patterns relating to differences in the self-concept scale means across gender have been analyzed using different statistical methods and measurement instruments (Elosua, 2004 (Elosua, , 2005 Elosua & López-Jaúregui, 2008; Gabelko, 1997; Jacobs, Lanza, Osgood, Eccles, & Wigfield, 2002; Marsh, 1989; Miller, 1979; Orenstein, 1994; Rothenberg, 1997; Wilgenbusch & Merrell, 1999) . The literature offers ample evidence on the pronounced differences in the dimensions of the self-concept between the genders. In the physical factor, for example, the average values obtained by the male group are systematically higher than those obtained by the female group, while female obtain higher scores in the academic factor. As regards problems in adapting the measurement instruments from one language to another, these have been widely discussed in the specialized literature (Elosua & López-Jaúregui, 2007; Elosua, Hambleton, & Zenisky, 2006; Hambleton, Merenda, & Spielberger, 2005; Muñiz & Bartram, 2007) .
On comparing the performance in self-concept of two or more independent samples, a very commonly used strategy is to compare the observed scores directly using statistical techniques such as the Student t test or analysis of variance. However, this approach assumes that the observed scores have been measured without error and, hence, that they truly represent the latent factor values. From a psychometric point of view this assumption is certainly untenable. It is also frequent to assume that the sources of differentiation are the same as those within the groups to be compared, which means that the structure of the test is equivalent in the two groups (Dolan, 2000; Marsh, 1994) . This hypothesis must be verified, as there are many factors that have an effect on the latent trait (linguistic, socio-demographic, curricular, etc.) , and it cannot be assumed that these are exactly the same in the compared groups.
Under the hypothesis that the comparison between groups is only methodologically valid if the structure of the test is assumed to be equivalent, the need to analyze the equivalence/nonequivalence between test structures across potentially different groups is evident. It is important to evaluate whether the measurement model -more specifically the relation between observed indicators and latent variables -is the same for both groups. Only in this case it is possible to talk about measurement invariance or measurement equivalence. The measurement invariance tests whether the function of the distribution of the observed scores conditional on the underlying space is independent from the group variable (Mellenbergh, 1989; Meredith, 1993) . Rigorous methods for invariance assessment can be seen in Byrne, Shavelson, and Muthén (1989) , Byrne and Watkins (2003) , Byrne and Stewart (2006) , and Byrne (in press).
When invariance between the groups exists, those subjects belonging to different groups with the same level on the latent variable(s) measured will obtain the same mean observed score. Therefore, the differences found between the groups will not be attributed to configurally different factors between the groups, since the source of differentiation within each group is the same in both cases. This approach would allow us to differentiate between the structure of the self-concept between genders and the differences in the observed mean values. Also, if we want to explore the replicability of the self-concept structure to increase the construct validity of the model, it would be interesting to assess this in different languages. In order to do this, the methodological approach would be based on factorial invariance analysis. It is known that any test adaptation and test use in cultural contexts that differ from the one for which it was created can cause changes in its psychometric properties (Elosua & López-Jaúregui, 2007; Hambleton et al., 2005; van der Vijver & Tanzer, 1997) . This means that in no case should test adaptation be limited to linguistic analysis of the translated text: it should also involve a psychometric examination of the formal characteristics that guarantee equivalence with regard to the original test on the one hand, and the inferences derived from the score on the other. The equivalence with regard to the original test would be guaranteed by the measurement invariance.
Taking into account both variables, gender and language, the objective of this work was to explore the factorial structure of the self-concept using an approach derived from the study of the factorial invariance. This method would permit us to study the effects of these variables on the factorial structure of the self-concept, and, in addition, to examine the differences in the latent mean values.
Some interesting research has been carried out on the factorial invariance of the self-concept construct. For instance, the factorial invariance of the self description questionnaire (SDQ) (Marsh & O'Neill, 1984) between genders has been analyzed (Byrne & Shavelson, 1987; Byrne et al., 1989) , and also its factor structure in preadolescents with mild intellectual disabilities (Marsh, Tracey, & Craven, 2006) . Although the SDQ is one of the most widely used self-concept scales constructed in the English language, it is not used in Spanish. The Autoconcepto Forma 5 (AF5) (García & Musitu, 1999 ) is becoming popular in Spanish for self-concept assessment. The validity of this scale has been analyzed in several ways. Exploratory factor analyses have been performed with Spanish samples (García & Musitu, 1999) , Brazilian samples (Martínez, Musitu, García, & Camino, 2003) , Mexican samples (Martínez-Otero, 2003) , and Italian samples (Marchetti, 1997) . Confirmatory factor analyses (CFA) have also reported validity evidence about the structure of this scale in different samples from, for example, Spain (Tomás & Oliver, 2004) , Portugal (García, Musitu, & Veiga, 2006) , and the Basque Country (Elosua & López-Jaú regui, 2008) .
In this context, the main objective of our work is to analyze the factorial structure of the self-concept measured by the AF5 scale in male and female, and in two languages, Basque and Spanish. To this end, we analyzed the measurement invariance in several sequential steps: (a) analysis of the factorial validity of the test independently for each of four groups defined through crossing gender and language variables using CFA; (b) analysis of the effect of the gender and language on the latent structure of the tests using multiple-groups multiple-indicators (MIMIC) models; and (c) evaluation of the factorial validity of the scale using mean and covariance structure analysis (MACS) or multigroupconfirmatory factor analysis (MG-CFA) by testing measurement invariance in order to analyze the difference across groups in latent mean values. If the measurement invariance holds, we can contribute evidence about the replicability of the factor structure of the tests across genders and languages.
Method Participants
The sample consisted of 3,114 students (1,686 female and 1,428 male) from that age-range covering grade 6 to the final year of high school (age = 10-18 years; M = 14.23, SD = 2.17). Two linguistically different subsamples were defined in this study: a Spanish sample and a Basque sample. The first of these corresponded to the Spanish population for which the original test was designed (original subsample; N = 1,800), and the second was the Basque normative group (adapted subsample; N = 1,314). Two languages were used in the test administration: Spanish and Basque. This design corresponds to that defined by Hambleton (1994) as the most appropriate design for a study of equivalence between versions of a test: monolingual subjects complete the original and the adapted version.
Instrument
The AF5 (García & Musitu, 1999) test is designed to measure five self-concept dimensions: academic, social, emotional, family-related, and physical. This scale consists of 30 items, six for each of the dimensions. The items are statements which the subject must rate using a continuous response scale with values from 1 to 99, which means that the respondent must provide one number from 1 to 99 for each item. Table 1 shows the descriptive statistics for each subscale and each subsample. The skewness of the academic, social, emotional, and physical self-concept dimensions ranged from À0.92 to 0.75. The Family-related self-concept scale showed a slightly negative skewness in all the samples, ranging from À2.15 to À1.48. These values should be interpreted in the context of the high self-concept of the adolescent sample in this dimension.
Procedure
The procedure used in the study of the equivalence in the latent structure of the self-concept among groups was sequential and progressive. Firstly, data for each sample were independently analyzed using CFA in order to establish baseline models. The objective was twofold: to find a robust model that was replicable among samples and to avoid the problem of capitalization of change that can appear when one simple sample is analyzed. Secondly, a multiple-indicator multiple-cause model (MIMIC) (Kaplan, 2000; Jöreskog & Sörbom, 1999) was used in the total sample in order to check the hypothesis about the influence of gender and language on the latent mean values. The model assessed incorporated two covariates into the baseline model results of the previous step. From a descriptive point of view, the MIMIC approach can be seen as a multivariate MANOVA when the latent mean values are the dependent variables and the covariates have an effect on them. If the effects of the covariates were significant, this would indicate heterogeneity across samples, since the factor means would be different for different levels of the covariates. If not, we could consider the samples as homogeneous. Thirdly, the measurement invariance and structural invariance were tested. The measurement invariance examined the equality of the factor pattern matrices (configural invariance) and the equality of the loading matrices across groups (measurement invariance). The structural invariance was tested by assessing the equality of the variance-covariance matrices of the latent variables across groups. Although the equality of the uniqueness matrix can be assessed as part of the measurement invariance, we did not analyze this characteristic. According to Jöreskog (1971) , the equivalence of error matrices is not necessary when the observed scores are used merely as indicators of latent variables, and we focused our interest on the latent variables. Finally, our interest was focused on analyzing the differences among groups in latent mean values, so that we had to insure that the item factor loadings, the relations among factors, and the intercept parameters were similar across groups.
The analyses were performed with Mplus 3.0 (Muthén & Muthén, 2001 ) using maximum likelihood estimation on the covariance matrix. Although this procedure assumes the multivariate normality of the variables and our data had slight deviations from normality, it has been shown to be robust to this kind of distortion (Curran, West, & Finch, 1996) . In order to analyze the fit of the models we used statistical and substantive criteria. Different statistical outputs were evaluated (Bentler & Bonnet, 1980; Bollen, 1989; Bollen & Long, 1993) , including the chi-square statistic value, the root mean square error of approximation (RMSEA) (Hu & Bentler, 1999) , and the comparative fit index (CFI) (Bentler, 1990) . Hu and Bentler (1999) suggested that RMSEA should be less than or equal to 0.06 for a good model fit, and that CFI should be equal to or greater than 0.90. In the reporting of RMSEA values, we also showed the confidence intervals (CIs) to assess the accuracy of the analyses (Browne & Cudeck, 1992) .
The invariance models defined can be seen as 'nested' models. It is possible to assess them in an independent manner with the usual goodness of fit indices and, at the same time, to assess them comparatively. The degree of measurement invariance is usually assessed by the differences in chi-square statistics between two nested models, but in simulated studies the problems associated with this approach have demonstrated that the differences in chi-squares, like the chi-square statistic itself, are dependent on sample size. Following the criteria proposed by Cheung and Rensvold (2002) , we took a look at the differences between the values in the Bentler CFI. If the value of the difference between the two 'nested' models is higher than 0.01 in favor of the least strict model, the model with most restrictions should be rejected.
Results
Step 1. Baseline Model
The substantive model was assessed independently in each sample. This model hypothesized that five factors explained the variability found in the observed data. Each item had a nonzero factor loading in only one factor, the factors were correlated and the measurement error was not correlated. In order to avoid the indeterminacy of the latent scales we defined one reference item per scale. The results of testing this model are shown in Table 2 . For all the samples, the fit indices were less than adequate. The CFI values were CFI FeSpa = 0.84, CFI MaSpa = 0.857, CFI FeBas = 0.831, and CFI MaBas = 0.837, and the RMSEA indices were higher than 0.6 (RMSEA FeSpa = 0.068, RMSEA MaSpa = 0.060, RMSEA FeBas = 0.067, and RMSEA MaBas = 0.063).
The study of the modification indices suggests allowing some of the measurement error to be correlated. The correlated measurement error represents systematic rather than random measurement error due to the method effect, such as item format associated with subscales of the same measurement instrument (Byrne, 1994; Byrne et al., 1989) . For each sample we analyzed these indices independently and relaxed the assumption of noncorrelation among several observed variable errors. Although the systematic use of the specifications of correlated errors is not a sound practice, we used it on the basis of a substantive rationale. The correlated errors corresponded in all cases to items with very similar content. The respecified models for each sample were estimated, and the fit adjustment indices can be seen in Table 2 . The fit indices showed better fit for the respecified models. The differences between the chi-square statistics were significant, the CFI indices increased up to 0.9 (CFI FeSpa = 0.90, CFI MaSpa = 0.897, CFI FeBas = 0.878, and CFI MaBas = 0.876), and the CI for the RMSEA indices decreased (RMSEA FeSpa = 0.054, RMSEA MaSpa = 0.050, RMSEA FeBas = 0.058, and RMSEA MaBas = 0.055).
However, we were interested in fixing the same baseline model in all the samples. With this purpose we took the decision to define only correlated errors that appeared in all the samples. Through this decision we aimed to achieve two objectives: to define one strong baseline model and to avoid the capitalization on chance. The correlations added to the model were h 26,16 , h 12,2 , h 13,3 , h 25,10 , and h 30,20 (see Figure 1 ). After this respecification, the new models were estimated. Although the fit indices were obviously slightly lower than those in the former model (CFI FeSpa = 0.896, CFI MaSpa = 0.889, CFI FeBas = 0.878, and CFI MaBas = 0.866; RMSEA FeSpa = 0.055, RMSEA MaSpa = 0.053, RMSEA FeBas = 0.058, and RMSEA MaBas = 0.057), the substantive, theoretical, and conceptual considerations (Jöreskog, 1971) , with the addition of the statistical values, allowed us to make this decision. The path of this baseline model has been drawn in Figure 1 .
Step 2. MIMIC Model
The MIMIC model was defined by including the effects of gender and language variables, as well as the possible interaction between the two variables, on the latent factors (in order to obtain interpretable effect parameters these variables were codified as 0/1, female/male, and 0/1, Spanish/Basque language). The indices of fit for this model can be seen in Table 3 , and the effects are shown in Table 5 . The values shown by the RMSEA indices (0.055; 90% CI = 0.053-0.056) and the CFI values (CFI = 0.876) were acceptable. The structural model did not display statistically significant interaction effects between gender and language. The gender covariate had significant effects on the academic, emotional, and physical latent mean values. The sign of the effects showed that the male latent mean values were higher than the female latent mean values in the physical self-concept (c gen.physical = 0.771). However, the effect associated with the academic self-concept factor (c gen.academic = À0.232) and the emotional self-concept dimension (c gen.academic = À0.569) reflected higher values for the female group. No significant effects were associated with the social (c gen.social = 0.048) and family-related (c gen.family = 0.071) self-concept factors. The effects of the language of the latent factors showed significant values for the academic (c lang.academic = 0.528), social (c lang.social = 0.435), emotional (c lang.emotional = À0.407), and family-related (c lang.family = 0.399) dimensions. The Basque sample had statistically significant lower values in emotional self-concept, but this sample showed higher academic, social, and family-related self-concepts. It is remarkable that among all the effects, the largest was associated with gender on the physical dimension, the regressor coefficient being 0.771.
Step 3. Measurement Invariance
The measurement invariance analysis began with the examination of the same measurement structure in all the samples simultaneously. This assumes equivalence between the basic configurations of the measurement model in all four groups. The correlated errors, as specified in the baseline models (h 26,16 , h 12,2 , h 13,3 , h 25,10 , and h 30,20 ), were freely estimated but constrained to be equal across samples.
The configural invariance showed a reasonable fit to the data (CFI = 0.882; RMSEA = 0.055; 90% CI = 0.054-0.057). The next step was to analyze the metric equivalence. This level of invariance added a restriction to the previous model, which was the equality between the regressor coefficients in all four samples (K female-Spanish = K female-Basque = K male-Spanish = K male-Basque ). The number of factors and the loading matrix were held invariant across samples. The fit indices allowed us to accept the hypothesis of metric invariance. The difference between CFI values (CFI configural À CFI metric = 0.882 À 0.878 = 0.004) was less than the fixed point (0.01), and the RMSEA remained constant (CFI = 0.878; RMSEA = 0.055; 90% CI = 0.054-0.057).
Step 4. Structural Invariance
The constraint of the latent factors variance-covariance was added to the previous model. The results (Table 3) Table 5 . All the correlations among dimensions except academic-emotional (r AcEm = À0.05) and emotional-physical (r EmPhy = À0.064) were statistically significant.
Step
Differences in Mean Structures
In order to evaluate the differences in the latent mean values, the intercepts (m) were added to the model. The fit indices obtained are slightly poorer than those for the rest of the models assessed. The CFI was 0.845 and the RMSEA was 0.062, with a 90% CI of between 0.061 and 0.064. The statistical and content analysis of the modification indices suggested the freeing of the intercepts associated with items X13, X14, X19, and X25. After this model was estimated again, the final fit indices were as follows: v 2 = 6404.9; df = 1756; and CFI = 0.859; RMSEA = 0.058 (90% CI = 0.057-0.060). These values are close to the standard considerations about good fit, but taking into account the complexity of our data (the analysis focused on the item level, complex factor structure with five dimensions and six indicators per dimension), and following the considerations of Marsh, Hau, and Grayson (2005) , they can be accepted as appropriate (Table 4) .
Although the latent MACS did not estimate the absolute mean, latent mean differences across groups can be estimated by fixing the latent mean values to zero for one of the groups. The female-Spanish group was defined as the base group, so that the mean values in each dimension were fixed to zero for this group and were freely estimated for the remaining groups. Comparisons among groups were based on the statistical significance of the difference evaluated by t values (estimated mean divided by the standard error). The differences from zero and the standard error estimates for each dimension and each group can be seen in Table 5 . The graphical representation of the mean differences with respect to the reference group (female-Spanish) is shown in Figure 2 .
In a multigroup design the interaction can be analyzed. However, in the present case we can proceed with a separate analysis for gender and language because an interaction effect was not apparent in the MIMIC analysis, and for reasons of model simplification. The model evaluated was that derived from the last step, and is specified as follows: equal loadings, equal factor variance-covariance matrix, equal intercepts except for items X13, X14, X19, and X25, and noncorrelated error covariances except for h 26,16 , h 12,2 , h 13,3 , h 25,10 , and h 30,20 . In the mean structure analysis the gender reference group was the female group. In the mean structure analysis with regard to language differences, the reference group was the Spanish sample. The fit indices for both analyses are shown in Table 3 , and the mean differences can be seen in Table 5 . In both cases, the fit indices showed an adequate adjustment (gender: v 2 = 4712.73; df = 845; CFI = 0.881; RMSEA = 0.054 (90% CI = 0.053-0.056); language: v 2 = 4789.19; df = 845; CFI = 0.879; RMSEA = 0.055 (90% CI = 0.053-0.056). Figure 3 graphically displays the differences between groups for each dimension.
The substantive interpretation of these values is clearer using the findings derived from the MIMIC analysis as well as the analysis between gender and language. In the MIMIC analysis we found no interaction effects between gender and language, but there were significant main effects. Regarding the gender variable, we found differences in academic selfconcept (À0.225), emotional self-concept (À0.708), and physical self-concept (0.889) ( Table 5 ). The two former dimensions (academic and emotional) showed higher values for the female sample. The differences with regard to the language affected the academic, social, family-related, and emotional dimensions. The values showed higher scores for the Basque sample in academic (0.419), social (0.440), and family-related (0.300) dimensions, but a lower performance in emotional self-concept. We followed up with comparisons across groups by analyzing the pair-differences between groups (in this case, we show the pair-differences using the female-Spanish group as the base group). The values obtained are shown in Table 5 . With regard to the consistent patterns of behavior for the self-concept dimensions, it can be concluded that the physical self-concept is the only one that was not affected by the language. It was also higher for male groups in two culturally different samples. It is important to note that the effect of this covariate on the latent mean values was the largest among all of the effects (0.771).
Discussion and Conclusions
When groups are compared using observed scale scores, the equivalence among latent structures of the scales between groups is assumed. However, the only way to assess this equivalence is by analyzing it through assessment of the factor covariance and mean structure among groups. It would only be correct to compare scale scores when the equivalence has been proven. The aim of this study was to evaluate the equivalence of the factor covariance and mean structures of a multidimensional self-concept scale across groups. The groups were defined according to two different criteria, gender and language, so that four different samples were analyzed. The decision to use two variables was based on Figure 2 . Latent mean differences across samples: Gender · Language. Note: The reference group is Female-Spanish.
various hypotheses. The literature on self-concept has consistently proven that the mean values for each observed scale depend on the gender. The research carried out with regard to the influence of test adaptation on the psychometric properties of the test has also confirmed that a linguistic adaptation never guarantees equivalence across structures, so that it is necessary to study the invariance or differential item functioning (Elosua & López-Jaú regui, 2007; Hambleton, 2005; van der Vijver & Hambleton, 1996) . The study of the equivalence of measurement and structural models across samples was performed using CFA, MIMIC models and MG-CFA or MACS. None of these approaches are new for assessing the differences among groups (Byrne, in press ), but we propose a sequential form of carrying out the analyses in order to evaluate and fit the same measurement-structural model across samples.
The complexity of this work derives from the use of two different criteria in defining the groups, which involved four different groups in the analysis. The sequential approach adopted here began with a phase that is sometimes overlooked, the establishment of a well-fitting baseline model. This baseline model was evaluated independently in each sample because both variables (gender and language) could have effects on the latent structure of the test. The baseline model was made up of five correlated factors and the correlated errors for five item pairs. An important phase that followed the baseline model construction was the study of the effect of the selected independent variables on the latent variables. For the purposes of this phase, regression of the five latent variables on the gender, the language, and their interaction was carried out using a MIMIC approach. If no significant effect had been found with these predictors, we could have concluded our research by explaining that no differences were found among self-concept dimensions. However, we did indeed find effects, and we reported significant main effects and noninteraction effects. The next step involved testing the latent mean differences through the study of the factorial invariance. The measurement invariance was tested while constraining the loading matrix to be equal among samples. We also assessed the structural invariance by testing the equality of the variance-covariance matrices among samples. The fit indices allowed us to accept the hypothesis about the invariance. The last step, the study of the mean latent differences obliged us to constrain the intercepts of the observed indicators or to make the items equal across samples. We obtained considerably decreased model fit at this point, so that we defined a new model by freeing the intercepts of several items across samples. This last model was used to evaluate the differences across samples. By way of a summary of the differential analyses carried out, it can be concluded that (a) the academic level of selfconcept was higher in the female group than in the male group, and this superiority is maintained across languages; (b) the social self-concept was different across languages, the Spanish reference sample showing lower values than the Basque sample, but no gender effects were found; (c) the pattern associated with the emotional self-concept differed according to gender and language. This finding is consistent with the literature (Crain, 1996; Elosua, 2004; Marsh, 1989) . The highest value was obtained for the base group (female-Spanish), and the lowest value for the maleBasque group; (d) the family-related self-concept differed across languages; moreover, within each language group were differences according to gender; (e) physical selfconcept varied according to gender. In this subscale the female group systematically obtained lower values; and (f) there are correlations among self-concept dimensions (except Academic-Emotional and Emotional-Physical). Similar results were found by García, Musitu, and Veiga (2006) in an adult sample.
The procedure followed in this work enabled us to conclude that there was stability of the factorial structure of the AF5 across samples. The partial measurement invariance (equal loadings, equal variance-covariance latent matrix) was accepted, and only four intercepts were freely estimated for each sample. The results also highlight the need to assess the factorial invariance in test adaptation. Finally, we found significant main effects of language in four of the five selfconcept dimensions.
